A clinical study of annular geometry and dynamics in patients with ischemic mitral regurgitation: new insights into asymmetrical ring annuloplasty.
Recent studies in animals showed that regional annulus distortion is a major determinant of ischemic mitral regurgitation (IMR) and accordingly suggested new surgical approaches with asymmetrical annuloplasty rings. As accurate measurement of annulus in patients is still a challenge, we performed this study to analyze the changes in three-dimensional annular geometry in patients with IMR compared to primary valvular lesions. We studied 110 patients divided into three groups: (1) 30 with coronary artery disease without IMR, (2) 38 with chronic IMR, and (3) 42 with MR due to primary valvular lesions. Longitudinal and septal-lateral annulus diameters; global diastolic and systolic annular area and its percentual shortening, diastolic and systolic areas of six regions corresponding to the segmental Carpentier classification were measured by 3D-echocardiography. The degree of MR was assessed by three-dimensional color Doppler. Global and regional left ventricular geometry were assessed by sphericity index and by measuring anterior and posterior tethering of papillary muscles. Patients with significant IMR (group 2) showed larger longitudinal (52.7+/-3.9 mm vs 41.8+/-2.9 mm; p<0.01) and antero-lateral (31.8+/-3.5mm vs 26.7+/-2.8mm; p<0.01) annular diameters than the patients with MR due to primary valvular lesions (group 3). Diastolic (997.8+/-64.9 mm(2) vs 700.7+/-46.8mm(2); p<0.01) and systolic (894.9+/-57.3mm(2) vs 547.3+/-35.0mm(2); p<0.01) annular areas were larger in group 2 than in group 3. Annular area change was significantly lower in the group with ischemic mitral regurgitation than in the group with primary valvular lesions (10.3+/-1.1% vs 21.9+/-1.6%; p<0.01). Regional annular areas of the six sectors were homogeneously larger in group 2 than in group 3. The sector P3 did not show larger area than the other ones. The degree of MR, as assessed by the volumes of regurgitant jets, was higher in the group with primary valvular lesions than in the patients with IMR (32.6+/-13.4 cm(3) vs 23.1+/-11.1cm(3); p<0.01). This study showed that annular enlargement in patients with IMR affects the different annular regions to the same extent. An ideal surgical repair of IMR should be individually tailored after quantitative assessment measurement of geometry and function of each single component of the mitral valve complex.